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AB Disclosed is a methad for manufacturing a semiconductor device which 
efficiently carries put a process on a semiconductor substrate 
, such as dry etching, and cleaning for removing a foreign 

matter after the process. The method includes a step of removing a 
foreign matter by using both an electric action of a plasma generated by 
plasma generation means and a physical action caused by a frictional 
stress of a fast gas Btream formed by a pad structure which is arranged 
close to a wafer surface. 
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AB A method of fabricatim a semiconductor device includes providing a 
semiconductor substrate, forming an oxide layer in the 
substrate, and adding nitrogen atoms on top of the 
exposed surface of the pxide film to form a diffusion barrier. 
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AB Apparatus and methods are disclosed for utilizing a plasma cleaning 
operation of a CVD system incorporating cleaning process endpoint 
detection. In one embodiment, the cleaning process is performed at a 
constant exhaust capacity and the endpoint detection is in response to a 
specified rate of change of chamber pressure. In another embodiment, a 
servo -control led exhaust system maintains a controlled chamber pressure 
and the endpoint detection is in response to a specified control signal. 
In a preferred embodiment, nitrogen tri fluoride is converted into a 
plasma containing free fluorine radicals in a magnetron -powered remote 
microwave plasma generator. The remotely produced 

free fluorine radicals are used to remove silicon nitride deposits from 
a substrate processing chamber. The use of such a remote 
plasma system provides an efficient cleaning process that takes as 
little as half the time compared to similar in situ plasma cleaning 
processes. The incorporation of endpoint detection provides optimal 
cleaning time for the remote plasma cleaning process. 
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process 
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AB A plasma -enhanced vacuum prying method is disclosed. It is 

advantageously applied iniplasma sterilization processes in particular, 
and represents a significant improvement for general evacuation drying 
methods. Articles to be sterilized are placed in a sealed chamber and 
the chamber is evacuated. A plasma of residual gas species is generated 
in the chamber during an initial evacuation step. This promotes drying 
of the articles and advantageously allows a desired pressure to be 
attained more quickly than wYthout the plasma. Sterilizing gas is 
injected into the chamber, and a second plasma is generated to activate 
the sterilizing gas plasma, tkereby sterilizing the articles in the 
chamber . \ 
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AB A plasma -enhanced vacuum drying method is disclosed. It is 

advantageously applied in plasma sterilization processes in particular, 
and represents a significant improvement for general evacuation drying 
methods. Articles to be sterilized are placed in a sealed chamber and 
the chamber is evacuated. A plasma of residual gas species is generated 
in the chamber during an initial evacuation step. This promotes drying 
of the articles and advantageously allows a desired pressure to be 
attained more quickly than without the plasma. Sterilizing gas is 
injected into the chamber, and a second plasma is generated to activate 
the sterilizing gas plasma, thereby sterilizing the articles in the 
chamber . 
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Plasma -enhanced vacuum drying 
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AB A process for forming an etching pattern, which includes 

selectively irradiating a light to a clean surface of a material to be 
worked by etching so ps to form radicals from a photoradical 

m atmosphere of the substance, forming a modified 
ling resistance at a photo- irradiated 

and then subjecting an unmodified portion of the 
to be worked to an etching treatment, 
thereby forming an etching pattern corresponding to a pattern 
formed by the irradiation. 
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